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The objective of the study was to find predictors for work disability among adults with recent-onset asthma. 
The study was performed in a group of 332 subjects with recent-onset asthma. The predictors were ascertained by 
structured interviews, pulmonary function measurements, methacholine challenge tests and skin prick tests. Asthma 
severity was classified into mild, moderate or severe, based on the minimum medication required to maintain asthma 
control. Work ability was based on self-assessment by inquiring about the subjects’ present work ability, expressed 
in percent. The self-reported work ability decreased significantly with increasing number of days off work, indicating 
that self-reported work ability reflects the actual work ability. 
The majority (56%) of the subjects reported 100% working ability. Among women, but not among men, working 
ability was negatively correlated (rs= - 0.33) with age. Among subjects with PC,,< 16 mg ml - ’ work ability 
increased with increasing PC,,. There was no relation between FEV,, FVC and working ability. Asthma severity and 
current respiratory symptoms at the work place showed a significant negative relation with work ability. In a logistic 
regression model, when controlling for age, gender, smoking and weekly working hours, decreased work ability was 
associated with asthma severity, respiratory symptoms at the workplace and PC,, 44 mg ml - ‘. 
In conclusion, the work ability was assessed as normal in most asthmatic subjects. Significant predictors for 
decreased work ability were asthma severity, workplace-associated respiratory symptoms and bronchial hyper- 
responsiveness. The results indicate that work ability among asthmatics could be improved by reducing the 
workplace-associated symptoms, either by reducing the exposure to triggers or by improving the asthma therapy. 
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Introduction 
Asthma as a cause of occupational disability has received 
increased attention (1,2). Asthma is an important cause 
of work disability in the working ages, as a substantial 
fraction of the adult population has to work with a current 
asthma disease (3). However, the predictors of work dis- 
ability among asthmatics have only received limited 
attention. Blanc and colleagues have studied a group with 
asthma, probably containing both occupational and non- 
occupational asthma. They pointed out that the severity of 
asthma was a strong predictor of disability (4,5). However, 
in a recent French study in patients with occupational 
asthma, severity of asthma was not associated with employ- 
ment status (6). Among workers with occupational asthma, 
persistence of exposure (7) as well as educational level and 
employment in small-sized companies (6) seem to be 
important predictors of the working status of the subjects. 
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We present a study of 420 adult subjects aged 1860 
years with recent-onset asthma from the period 1 January 
1983 to 31 December 1986. The intention is to establish a 
cohort for a longitudinal study. In addition to some base- 
line information about the cohort, this paper deals with 
work ability and its association with pulmonary func- 
tion, asthma severity, bronchial reactivity, skin prick tests, 
workplace exposure, exertional stress and respiratory 
symptoms. 
Material and Methods 
SELECTION OF THE STUDY POPULATION 
The study base was about 370 000 inhabitants aged 18-60 
years in the city of Goteborg and adjacent communities. 
The intention was to identify as many subjects as possible 
with recent-onset asthma during four years, 1983-1986. 
This was done by registering all subjects aged 18-60 years 
seeking medical care for asthma and asthma-like symptoms 
during that period. All such subjects (n = 590) were searched 
for in the four Emergency Departments of the city, all 
primary care centres and in the Department of Allergology 
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and Respiratory Medicine. Of these subjects, 47.5 were 
invited to an extended investigation at the Department of 
Allergology including spirometry, methacholine challenge 
test, PEF variability, skin prick tests, blood samples and a 
structured interview (5) Non-invited subjects were excluded 
because of wrong age, obviously no asthma or living in the 
wrong area (n=55), refusal to participate (n=48) or moved 
from the area (n=12). Hence, 475 subjects were investi- 
gated, and out of them 420 fulfilled the following criteria 
A-C for asthma. 
A. 
B. 
C. 
For the diagnosis of bronchial asthma a typical history 
together with at least one of the following criteria (2-5) 
must be present: 
1. a typical history of asthma, requiring that at least 
three of the four criteria 
l attacks of dyspnoea, 
l wheezing, 
l dyspnoea or cough induced by asthma triggers 
(allergens, cold air, exercise) and 
l bronchodilators give symptom relief were 
fulfilled; 
at least three amplitude differences in PEF vari- 
ations of at least 20% during 2 weeks of registra- 
tion; 
FEV, increased 2 15% from the initial value after 
inhalation of &-bronchodilators; 
FEV, increased 2 15% after 2 weeks of treatment 
with oral steroids; 
PC,, 14mgmll’ at a methacholine challenge 
test 
The symptoms must have started less than 3 yr before 
inclusion in the study. 
Patients with an earlier history of asthmatic symptoms 
must have been free from symptoms and medication 
for at least 5 yr. 
PULMONARY FUNCTION, ALLERGY TESTS 
AND QUESTIONNAIRE 
Spirometries were performed according to the ATS criteria 
(8) with a Vitalograph spirometer. The values were 
expressed as percent of predicted (9). Methacholine 
challenge (10) and skin prick test (11) were performed 
according to previously described methods. Peak expiratory 
flows were measured during a 2 week period. The subjects 
were instructed to perform three expiratory manoeuvres 
and to record the best in a special diary, once in the 
morning and once in the evening. Total IgE was measured 
by the PRIST method (Pharmacia, Sweden). 
All subjects were interviewed with a structured question- 
naire including questions about asthma, asthma-like 
symptoms, working ability (WA) and smoking habits. In 
the questionnaire all occupations since leaving school were 
also asked about. The current occupation was classified 
according to the three-digit numbers of the Nordic 
Classification of Occupations, which follows the recom- 
mendations of the International Standard Classification of 
Occupations (12). The occupations were divided into three 
exposure categories (no airborne exposure, n = 223; moder- 
ate degree of airborne exposure, n=90; high degree of 
airborne exposure, n=30) according to expected airborne 
exposure in that particular occupation. The classifica- 
tion list can be obtained from the corresponding author. 
Examples of occupations with high exposure were welders, 
bakers, painters and plastic production workers; examples 
of occupations with moderate exposure were carpenters, 
plumbers and bus drivers; examples of occupations with 
low exposure were architects, teachers, and clerks. 
The exertional stress (physical demands) in each current 
occupation was classified as low (n= 171), moderate 
(n= 13 1) or high (n= 30). Examples of occupations with high 
physical demands were farmers, metal processing workers, 
welders, plumbers, concrete workers and fire fighters, and 
examples of occupations with low physical demands were 
teachers, clerks and watchmen. The classification list can be 
obtained from the corresponding author. 
The severity of asthma was classified as mild, moderate 
or severe, based on the assumption that the minimum 
medication required to maintain control of asthma can be 
used to rate severity (13). 
Mild asthma was defined as no need for inhaled 
steroids. 
Moderate asthma was defined as need for inhaled 
steroids and/or more than one acute visit in the most 
recent 12 months. 
Severe asthma was defined as need for oral steroids. 
Patients having been in intensive care were also 
included in this group. 
The WA was based on the patient’s own report, grading the 
ability between 0% and 100%. The question was worded 
‘With reference to your bronchial symptoms, how great 
is your working capacity in your present job (assuming 
full-time work and expressed in %)?’ 
The question about WA was validated by comparing the 
subjects’ own report of work ability with the number of 
days off work during the last year. 
STATISTICAL METHODS 
The WA was expressed as a percentage, and this estimate 
has been regarded as a continuous variable. The distribu- 
tion was skew, log-normal in shape, and hence the level 
of statistical significance have been analysed with non- 
parametric tests such as the Kruskall-Wallis test and 
Spearman’s correlation coefficient. In the regression 
analyses the 95% confidence interval (95% CI) has been 
calculated using Student’s t test. In addition, the signifi- 
cance of the trend of WA in relation to asthma severity, 
exertional stress and occupational airborne exposures has 
been tested with the Kruskall-Wallis test. 
We further employed multiple logistic regression analysis 
(SAS PROC LOGIST) to estimate the impact of the 
explanatory variables. We then defined WA as either full 
(100%) or reduced (< 100%). In this model age, gender, 
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TABLE 1. Characteristics among those included, study group (n= 332) and excluded (n=88) in a study 
of working ability among subjects with asthma 
Study group Excluded P value 
Age 
Gender 
Males 
Females 
Smoking habits 
Smokers 
Non or ex-smokers 
Weight (kg) 
FEV, (% predicted) 
FVC (% predicted) 
PC,, (mg ml - ‘) 
Total IgE (U l- ‘) 
34.4 (0.6) 
44% 
56% 
26% 
74% 
70.0 (0.7) 
97.1 (1.0) 
101.9 (08) 
3.9 (0.3) 
202.1 (22.2) 
53.2 (0.5) 
47% 
53% 
17% 
83% 
72.2 (1.3) 
81.9 (2.1) 
92.1 (1.8) 
3.4 (0.5) 
Not analysed 
0~0001” 
0.63? 
o.ost 
0.21* 
0~0001* 
0~0001” 
0.45* 
- 
*t test. 
-j-x’ test. 
smoking habits and weekly working hours were regarded 
as confounders, and the predictors of interest were 
individually introduced into the model. 
Results 
Among the 420 finally included patients 332 patients (78%) 
had an occupation and also a report of the degree of their 
WA. The remaining 88 subjects have been excluded for 
further analyses in this paper. In those excluded 70 had no 
occupations (43 students, most of them participated in 
adult education, five working at home, 13 unemployed and 
nine had an extended sickness allowance) and in 18 of them 
there was no report of the WA. Some basic characteristics 
of the study group and those excluded are shown in Table 1. 
In summary, those who were excluded were older, heavier 
and had lower pulmonary function and a more severe 
asthma. 
The WA was skewed in the study group; Table 2. The 
majority of the patients (56%) reported full WA and the 
mean WA was 89.8% and the median was 100%. 
There was also a significant relation (P=O.OOOl) between 
the numbers of days off work and self-reported WA. The 
WA among those with no days off work reported was 
100%. The median WA among those with l-10 days off 
TABLE 2. Number of subjects with different levels of work- 
ing ability 
WA n 
100% 187 
90-99% 56 
50-89% 83 
049% 6 
work was 90% and the median WA among those with more 
than 10 days off work was 75%. 
In Table 3 it is shown that a negative skin prick test, 
current respiratory symptoms and severe asthma were 
associated with decreased WA. Occupations with 
physical demands were also associated with decreased WA. 
This was not seen in occupations with exposure to airborne 
pollutants. 
There was some negative correlation between age and 
WA among women, correlation coefficient T,= - 0.33 
(P=O.OOOl), and among women WA decreased with 
increasing age (WA= 100.2 - 0.51 x age, 95% CI for the 
slope was 0.30-0.82). Among men there was no correlation 
between age and WA (r,=0.007, P=O.94). The regression 
equation was WA=95.2 - 0.083 x age; 95% CI for the 
slope was - 0.30, 0.13. 
There was no significant relation either between working 
ability and FVC (v,=O.O3, P=O.56) or between FEV, and 
WA (v,=O.O6, P=O.56). A total of 316 subjects reached 
PC,, < 16 mg ml - ‘. In this group the WA increased with 
increasing methacholine dose (WA= 87.9 + 0.63 x PC,,, 
95% CI for the slope was 0.30-0.99, Y, was 0.21; P=O.O002). 
Because of respiratory problems 12.4% (1z=38) have 
changed job on their own initiative, and 3.6% (n= 11) have 
been transferred to other duties in the same company. 
Table 4 presents the results from the logistic regression 
model. It shows that severe asthma, reported respiratory 
symptoms at the workplace and PC,, 24.0 mg ml - ’ were 
significant predictors for reduced work ability. 
Discussion 
This study shows that 83% (332/420) of adult subjects with 
recent-onset asthma are still working. The majority of those 
working (56%) also claimed a full working capacity. An 
interesting observation was also that work ability correlated 
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TABLE 3. Working ability according to reported symptoms, gender, smoking and asthma severity 
WA 
Variable Median Mean P value* 
Gender 
Male (n = 145) 100% 
Female (n= 187) 100% 
Smoking habits 
Non-smokers (n = 247) 100% 
Current smokers (n=85) 100% 
Skin prick test 
Positive (n=218) 100% 
Negative (n = 114) 98.5% 
Work related physical demands 
Low (n= 171) 100% 
Moderate (n = 13 1) 100% 
Heavy (n = 30) 100% 
Occupational airborne exposure 
No (n=223) 100% 
Moderate (n = 90) 100% 
High (n = 19) 100% 
Daily respiratory symptoms 
Yes (n= 163) 95% 
No (n=139) 100% 
Na (n=30) 100% 
Current respiratory symptoms in the present work environment 
Yes (n= 189) 95% 
No (n= 143) 100% 
Asthma severity 
Mild (n= 197) 100% 
Moderate (n = 128) 93.5% 
Severe (n = 7) 80% 
92.3% 
87.9% 
86.0% 
91.1% 
92.0% 
85.7% 
92.9% 
86.2% 
88.2% 
91.0% 
87.3% 
87.6% 
86.4% 
93.4% 
92.0% 
86.6% 
94.1% 
93.7% 
84.8% 
74.3% 
0.06 
0.16 
0.009 
0.003 
0.17 
O.OlT 
0.97”r 
0~0001 
0~0001 
*Kruskall-Wallis test. 
Pin comparison with ‘no daily respiratory symptoms’. 
Na, not analysed. 
TABLE 4. Odds ratios for predictors of asthma-related work disability (work ability ~100%) in a 
multiple logistic regression analysis 
Predictor OR 95% CI 
PC,, <4mgmll’ 1.8 1.1-2.6 
Moderate-severe asthma* 2.6 1.74.1 
Respiratory symptoms at workplace? 2.6 1.64.2 
Positive skin prick test? 0.7 041.3 
Physically demanding occupations$ 1.5 0.9-2.5 
Occupational exposure to respiratory irritants5 1.5 0.992.3 
Adjusted for age, gender, smoking habits and weekly morning hours. Each predictor has been 
separately introduced in the model. 
*Mild, 0; moderate-severe, 1. ~-NO, 0; yes, 1. $Low, 0; moderate-high, 1. §No, 0; moderate-high, 1. 
with bronchial reactivity but not with baseline pulmonary 
function. 
Different approaches to assess work (dis)ability among 
subjects with asthma have been suggested (l), such as 
repetitive spirometries, measure of airway hyperreactivity 
and analysis of the disease severity. 
For this study we have introduced a method of self- 
assessment of WA. The patients were asked to score their 
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ability on a scale from 0% to 100%. Reliance upon a 
subject’s own report about WA may be subject to bias. 
When applying for employment the work ability may be 
overemphasized, and when applying for workers’ compen- 
sation it may be underassessed. However, this study was 
neutral in relation to such situations, and no obvious 
reasons for bias in the reporting were present. Similar 
methods have also been used by others (14,15). In a study 
of turnover and health selection among foundry workers, 
the self-reported working capacity was related to age and 
exposure to triggering factors (14). Self-assessment of 
WA was closely related to musculoskeletal capacity 
(exercise on a bicycle ergometer) and mental performance 
(psychological test) (15). 
We found an association between the subjects’ own 
report of WA and the annual number of days missed from 
work because of respiratory disease. This indicates that 
self-reported work ability reflects the actual work ability, 
but further validations in relation to other objective 
measures are needed. 
The subjects in this study had to attribute their WA in 
relation to their asthma, a potential conceptual problem. 
Hence, we cannot exclude the possibility that some subjects 
reported inappropriate WA. This misclassification is judged 
as non-differential in relation to most other independent 
variables, such as age, pulmonary function, smoking habits 
etc. Respiratory symptoms at the workplace may be differ- 
ent, i.e. it is possible that subjects with such symptoms 
inappropriately reduce their self-assessed WA. 
In the present study, two additional problems were 
observed with this method. Firstly, subjects not working 
full time had difficulties in assessing their WA, i.e. if a 
subject works 75% of the time, she or he has a tendency to 
assess her or his WA at 75%. This was mainly among 
women and may explain the lower WA among women. 
Secondly, in subjects with interfering diseases it was difficult 
to separate the influence from asthma from the other 
diseases. 
In the study we employed multiple logistic regression 
models, permitting us to take into account several explana- 
tory variables. The models were stable; even if the indepen- 
dent variables were changed, asthma severity, current 
respiratory symptoms at the workplace and bronchial 
hyperresponsiveness were still significant. The predictors 
were introduced individually into the model because a 
model with many explanatory variables is unstable. The 
odds ratios from the logistic regression models (in terms of 
a relative risk) have to be interpreted with caution (16). 
That the asthma severity is of importance for the work 
ability is easy to understand, and a similar observation was 
made by Blanc et al. (4,5). Asthma severity has been 
classified based on the actual medication used by the 
subject. Following the introduction of inhaled steroids, we 
think that a medication-based classification is to be pre- 
ferred, compared with previously used symptom-based 
classifications, such as the Aas score (17). 
Self-reported workplace-associated respiratory symp- 
toms were related to a reduced WA. That subjects with 
respiratory symptoms at the workplace have reduced WA is 
plausible, but both measures may of course be biased. The 
results indicate that a reduction of workplace-associated 
symptoms or reducing the exposure to respiratory irritants 
at the workplace may increase the work ability. 
Among women the WA decreased with increasing age. 
The slight age dependence is not a function of asthma 
duration, because all patients had recent-onset asthma. This 
may be a phenomenon of age pev se, but for a proper 
evaluation a control group would be needed. Age was not 
found to be related to work disability in earlier studies from 
California (4,5). 
Occupational airborne exposure at the workplace was 
not significantly associated with the WA, but in the logistic 
regression model there was a positive association 
(OR = 1.5); although not statistically significant, the lower 
confidence interval was 0.9. This is to some extent contra- 
dictory to the finding of current respiratory symptoms at 
the workplace. When judging this result, it is of importance 
to realize that the classification of exposure is very crude, 
and the absence of an association could be an effect of 
(non-differential) misclassification. 
Bronchial hyperreactivity correlated negatively with the 
work ability. Bronchial hyperreactivity has been found 
to be well associated with different aspects of asthma 
severity, such as diurnal variation of peak flow rates (18) 
and asthma severity score (19). Hence, measurement of the 
bronchial hyperreactivity may add information in the 
assessment of respiratory impairment in asthmatics, as 
others already have stated (20,21). There was, however, no 
relation between lung function (FVC and FEV,) and 
asthma-related WA, which reflects that a single lung func- 
tion measurement has a low value in assessing the activity 
of the disease. 
The study had the intention of catching all adults with 
new-onset asthma during the study period. The population 
(study base) was 367 000 and, if we assume an incidence of 
2/1000, about 1500 cases would have been expected (22). 
A total of 420 were included, and hence a considerable 
number of subjects have been missed. The missed subjects 
are probably those with mild asthma. Hence, our results 
cannot without further discussion be generalized to a 
general population sample of asthmatics. The distribution 
of broad occupational categories was, however, similar in 
the cohort to that in the general population in the catch- 
ment area, indicating that no major selection biases have 
been operating. 
In conclusion, increasing asthma severity, current 
respiratory symptoms at the workplace and bronchial 
hyperreactivity were found as significant predictors of 
decreased work ability in this study on adult subjects with 
recent-onset asthma. The results indicate that the WA 
among asthmatics could increase by reducing the patients’ 
workplace-associated symptoms, either by reducing the 
exposure to triggers or by improving the therapy. 
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